Effects of dietary flavonoids on the transport of cimetidine via P-glycoprotein and cationic transporters in Caco-2 and LLC-PK1 cell models.
1. The hypotheses tested were to study cimetidine as a substrate of P-glycoprotein (P-gp) and organic cation transport systems and the modulatory effects of eight flavonoid aglycones and glycosides on these transport systems using Caco-2 and LLC-PK1 cells. 2. Transport and uptake experiments of (20 microM) (3)H-cimetidine were performed with and without co-exposure to quercetin, quercetrin, rutin, naringenin, naringin, genistein, genistin, and xanthohumol. Co-treatment decreased basolateral to apical (B to A) permeability (P(app)) of cimetidine from 2.02 to 1.24 (quercetin), 1.06 (naringenin), 1.24 (genistein), and 0.96 (xanthohumol) x 10(-6) cm s(-1) in Caco-2 cells and from 10.76 to 1.65 (quercetin), 2.05 (naringenin), 2.88 (genistein), and 1.95 (xanthohumol) x 10(-6) cm s(-1) in LLC-PK1 cells. Genistin significantly reduced B to A P(app) of cimetidine to 1.24 x 10(-6) cm s(-1) in Caco-2 cells. Basolateral intracellular uptake rate of cimetidine was enhanced 145-295% when co-treated with flavonoids. Co-treatment with P-glycoprotein and organic cation transporter inhibitors, verapamil and phenoxybenzamine, resulted in reduced B to A permeability and slower basolateral intracellular uptake rate of cimetidine. Intracellular uptake rate of (14)C-tetraethylammonium (TEA) was reduced in the presence of quercetin, naringenin and genistein in LLC-PK1 cells. 3. In conclusion, quercetin, naringenin, genistein, and xanthohumol reduced P-gp-mediated transport and increased the basolateral uptake rate of cimetidine. Quercetin, naringenin, genistein, but not xanthohumol, reduced intracellular uptake rate of TEA in LLC-PK1 cells. These results suggest that flavonoids may have potential to alter the disposition profile of cimetidine and possibly other therapeutics that are mediated by P-gp and/or cation transport systems.